Objective: This study aims to investigate the risk factors of prelaryngeal lymph node metastasis in papillary thyroid carcinoma and its clinical application value. Methods: The clinical pathological features and metastatic risks were statistically analyzed by reviewing 254 patients with papillary thyroid carcinoma, who received their first operation and prelaryngeal lymph node dissection in our department. Results: The detection of prelaryngeal lymph nodes, tumor size and any paratracheal lymph node metastasis were correlated with the number of paratracheal lymph node metastasis (P<0.05), but these were not correlated with age, gender, multiple foci, tumor size, any paratracheal lymph node metastasis, metastatic location, or foci location (P>0.05). Conclusion: Paratracheal lymph node metastasis indicates a high possibility of prelaryngeal lymph node metastasis. Paratracheal lymph node dissection combined with prelaryngeal lymph node dissection should be simultaneously considered in operations for thyroid papilla carcinoma.
Introduction
Delphian lymph nodes (DLN) are also known as the prelaryngeal lymph nodes. These are located in the fascia of the superior thyroid isthmus, in front of annular cartilage and thyroid cartilage, cricothyroid membrane and annular cartilage surface, and are also one of the most common local lymph nodes with metastasis in thyroid carcinoma. [1] [2] [3] However, although this is one of the most common local lymph nodes with metastasis in thyroid carcinoma, few studies have been reported. Furthermore, paratracheal lymph node dissection is often ignored. 4, 5 Therefore, the present study aims to observe the metastasis of prelaryngeal lymph nodes in papillary thyroid carcinoma, and explore its related factors and clinical value, in order to further improve the surgical method of thyroid cancer, and reduce postoperative recurrence and metastasis.
Materials and Methods

General Data
A total of 378 patients, who were pathologically diagnosed with papillary thyroid carcinoma in our department from 2014 to 2018, were retrospectively analyzed. A total of 254 patients, who underwent paratracheal lymph node dissection and prelaryngeal lymph node dissection for the first time, were statistically analyzed. In our study, it was therapeutic central neck dissection. This study was conducted in accordance with the declaration of Helsinki and approved by the Ethics Committee of Kunshan Hospital of Traditional Chinese Medicine. All participants signed informed consent.
Inclusion and Exclusion Criteria
Inclusion criteria: (1) patients confirmed with papillary thyroid carcinoma through pathological data; (2) patients who underwent paratracheal lymph node dissection in the first operation; (3) patients who underwent prelaryngeal lymph node dissection in the first operation; (4) patients above 18 years old. Exclusion criteria: (1) patients with thyroid tumors caused by the distant metastasis of other tumors; (2) patients who suffered from advanced tumors in the state of cachexia; (3) patients and their family who have given up further treatment.
Observation Indicator
The age, gender, number of lesions, tumor size, paratracheal lymph node metastasis and lesion location were recorded for grouping and statistical analysis. The sum of the diameters of all lesions on the ipsilateral side was considered as the final tumor size.
Statistical Analysis
The SPSS 20.0 statistical software was used to process the data in the present study. Measurement data were expressed as mean ± standard deviation (x ± SD). Enumeration data were expressed in percentage (%). W-test was used for the normality test, F-test was used for the homogeneity test of variances, and t-test was used for comparison between the two groups. The nonparametric test was used to compare the mean of multiple samples that were non-normally distributed, or normally distributed, but had an uneven variance. Counting data were used for the chi-square test. P<0.05 was considered statistically significant.
Results
General Condition
Among the 254 patients in the present study, 63 patients were males and 191 patients were females, and the male-to -female ratio was 1.00:3.03. The mean age of these patients was 43.88 years old. Prelaryngeal lymph nodes were detected in 147 patients, with a detection rate of 57.9%. Among these patients, 25 patients had metastases, with a metastatic rate of 17.0%. The average metastases were 1.32 (1-4) lymph nodes. In 16 patients, the paratracheal lymph node metastases occurred at the same time, accounting for 64%. Furthermore, paratracheal lymph nodes were detected in 235 patients, with a detection rate of 92.5%. Among these patients, 99 patients had metastasis, with a metastatic rate of 42.1%. Among the 254 patients, 234 received unilateral radical thyroidectomy and 20 received bilateral radical thyroidectomy, and the lymph nodes were dissected into ipsilateral or bilateral tracheal lymph nodes and anterior laryngeal lymph nodes (six cervical lymph nodes). The total number of prelaryngeal lymph nodes was 256.
Factors Correlated to the Detection of Prelaryngeal Lymph Nodes
The detection of prelaryngeal lymph nodes was correlated to the number of paratracheal lymph node metastases (P<0.05), but this was not correlated to age, gender, multiple foci, tumor size, any paratracheal lymph node metastasis, metastatic location and foci location (P>0.05, Table 1 ).
Risk Factors for Prelaryngeal Lymph Node Metastasis
The detection of prelaryngeal lymph nodes, tumor size and any paratracheal lymph node metastasis was correlated with the number of paratracheal lymph node metastases (P<0.05), but was not correlated with age, gender, multiple foci, tumor size, any paratracheal lymph node metastasis, metastatic location and foci location (P>0.05, Table 2 ).
Multivariate Analysis of the Risk Factors Associated with Prelaryngeal Lymph Node Metastasis
Multivariate analysis of the risk factors associated with prelaryngeal lymph node metastasis showed that the metastasis of prelaryngeal lymph node was correlated with the metastasis of parastatal lymph node (p<0.05, Table 3 ).
Discussion
The results of the present study revealed that the detection of prelaryngeal lymph nodes was correlated with the number of paratracheal lymph node metastases, but was not correlated with age, gender, multiple foci, tumor size, any paratracheal lymph node metastasis, metastatic location and foci location. The prelaryngeal lymph node metastases were correlated with tumor size, any paratracheal lymph node metastasis, and the number of paratracheal lymph node metastasis, but were not correlated with age, gender, multiple foci, location of the paratracheal lymph node metastasis, and foci location.
Prelaryngeal lymph nodes were officially cited in the James Means textbook -Thyroid and Its Related Diseases, which particularly referred to prelaryngeal lymph nodes. This was later widely cited and accepted. 6 However, as one of the most common local lymph nodes with metastasis in thyroid carcinoma, few studies have been reported. Furthermore, paratracheal lymph node dissection is often ignored. 7, 8 The present study revealed that prelaryngeal lymph node metastasis is correlated with the tumor size of the papillary thyroid carcinoma, any metastasis of the paratracheal lymph nodes, and the number of paratracheal lymph node metastases (P<0.05). This is basically consistent with the reports of other studies. 3,9-11 It has been suggested that prelaryngeal lymph node metastasis predicts the possibility of paratracheal lymph node metastasis and the increase in the number of metastases. 12, 13 In addition, nine of 25 patients with prelaryngeal lymph node metastasis were not accompanied by paratracheal lymph node metastasis at the same time. This suggests that attention should be given to the metastasis of prelaryngeal lymph nodes and the choice of surgical methods in the treatment of papillary thyroid carcinoma. Some studies suggest that most of the prelaryngeal lymph nodes are drained from tumors in the thyroid lobe, Note: *Independent sample T-test.
thyroid isthmus, and anterior superior pyramidal lobe. In addition, the prelaryngeal lymph node metastasis is closely correlated with the location of the lesions, especially in the thyroid isthmus and upper 1/3 of the thyroid gland. 14, 15 However, the results of the present study revealed that the difference in the location of the lesions was not significant (including the left and right, and superior and inferior) in prelaryngeal lymph node metastasis, and this is consistent with the results reported by Zheng et al. 16 This may be correlated to the sample size, which needs to be further investigated and discussed. In addition, in the comparison between detected prelaryngeal lymph nodes and the undetected group, it was found that the detection of prelaryngeal lymph nodes was correlated with the number of paratracheal lymph node metastases (P<0.05). That is, the greater the number of paratracheal lymph node metastases, the easier it would be to detect the prelaryngeal lymph nodes. Therefore, there is a reason to consider that this can reflect the relationship between prelaryngeal lymph node metastasis and paratracheal lymph node metastasis from the other side.
The investigators consider that paratracheal lymph node dissection should be considered in the operation of papillary thyroid carcinoma, especially when the tumor is ≥10 mm. Furthermore, although the prognosis of papillary thyroid carcinoma is relatively good, there is a lack of long-term follow-up data. [17] [18] [19] [20] More and more studies have revealed the importance of prelaryngeal lymph nodes in the metastasis of papillary thyroid carcinoma. Therefore, there is a need to carry out follow-up studies, in order to determine whether the postoperative recurrence and metastasis of papillary thyroid carcinoma can be reduced after prelaryngeal lymph node dissection. The present study has the following limitations. First, the present study is an observational study, and not a randomized controlled trial. Therefore, there is still a certain risk of bias. Second, the present study was a single-center clinical study, and the sample size is small. Thus, there is a need to further increase the sample size and conduct multicenter clinical research. Finally, the correlation between prelaryngeal lymph node metastasis and thyroid papilla carcinoma in the present study needs to be further investigated.
Conclusion
Paratracheal lymph node metastasis indicates a high possibility of prelaryngeal lymph node metastasis. Paratracheal lymph node dissection combined with prelaryngeal lymph node dissection should be simultaneously considered in the operation of thyroid papilla carcinoma. 
